pialogClassic Web (tm) - Copy/Paste Window 



Page 1 of 1 



2/9/1 

DIALOG (R) File 347:JAPIO 
(c) 2005 JPG & JAPIO, All rts . reserv. 

06234598 **Iinage available** 
FERROELECTRICS RANDOM ACCESS MEMORY DEVICE 



PUB. NO. : 

PUBLISHED: 
INVENTOR (s) 



APPLICANT (s) 
APPL. NO. : 
FILED : 
PRIORITY: 

INTL CLASS: 



11-176169 [JP 11176169 A] 
July 02, 1999 (19990702) 
LEE JIN-WOO 
JUNG DONG-JIN 

KIM KI-NAM 

SAMSUNG ELECTRON CO LTD 
10-254323 [JP 98254323] 
September 08, 1998 (19980908) 

9746199 [KR 46199], KR (Korea) Republic of, September 08, 

1997 (19970908) 
GllC-014/00; GllC-011/22 



ABSTRACT 



PROBLEM TO BE SOLVED: To secure a data sensing margin on reading operation 
and to improve reliability in a ferroelectrics RAM device by inducing a 
voltage being applied across a ferroelectrics capacitor similarly as a 
voltage being applied across the capacitor on writing operation on reading 
operation. 

SOLUTION: A plate pulse generation circuit 60 generates a power-supply- 
voltage-level pulse signal SPL during writing operation and a pulse signal 
BSPL that is at a higher level thcui the power supply voltage level during 
reading operation, thus con^letely polarizing or saturating the 
ferromagnetic sxabstance of a ferroelectric capacitor CF by a voltage being 
applied across the ferroelectric capacitor between bit line/ref erence bit 
line BLj/RBLj (j=l-n) and plate line/reference plate line PLi/RPL (I:l-m) 
being driven by a pulse signal BSPL at a boosted level. 
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fii][SEmicDl/^;UCDSgIftf3^-€:M&S^2(DU^;l/a) 

m^umm-n-\z^-^\^'xm'^'m2<o\^^)V(ommQ 

n^mUu—'f'n—y\z^mr^^tz^(D'm2(07s^ 

H^8Sm2(DX< ^y^flNMOS h^>>^ 

r U'>X7- H y^ >\znJ^^T^ U :7 r U'>x-tr;u®^ 
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^^ti^^Xo^zS^'&nft^i^Vy^yh. ^LT. & 
?&J?§l'ii S/O^^M^ST 9 - H ^ -f > ^ n -5 7^ ^ U ir 

u 9 T u>x-fe;i/i:^afSbfcu 7 T u>x-t:;uT u< 

b3SB U -7 7 U >X t: h ^< >5c*mrSH U :7 r >X-fe;U 

mU^TU^<DU—\^y-^>^^ — t^chilaffiU :7r U>X 

bT, wimy^U-by^ HiluBM5i$n;^7-K^ 
XCjc^/S-r-S-'Oi:, tiJiB'J 7r l^>xy^- 

HU g'B ^ ^ U -fe 4^ . MtR $ nfc ;^ ^ U -fe ;k:o t'- ^ b' >y 
[IS*^9] t5SBf8i&ti^5g^[filSSti, StJuB^^lcDl/ 

^;KDSgs!jfg-^-^/N';ux t UT5g^-r ^/^;i^x^^§i 

mSBmi cDU^;i'C^^ii!jf3^-^H^ffi^2(OU^;i/C7) 

n^®]iaif3-^-«c^^^LT. HtfgBm 1 cDU^;ucDggiftfi^ 

^ffiflBD-T^zn-^^tce^-r-S^t^coB 1 <^x-r ^y^& 
40 I/. fll}gBSaWi^"f-^S^l^TtfJ3B^2 0U^;U(7)ffi»jm 
n^^mvn-y'zi-y\Z&m'r^rz,^<om2(DX'i 
^^tsm^ 8 tCgB4£c^)^}f ^14 ^ ^ U 

[0 0 0 1] 

50 ga-r'5>t)C0Tfe^o 
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[C G C 2] 

ysteresis characterisric 

s) ^TT^tP zT(^xofs.^6M'i&^n(^&m^mcT^ 

^:iht}'^-V^^o !^S§mf^^A (FRAM : F e r r o 
electric Random Access Me 
mo r y) Jl^PSgti<^*$ti SrJt^, FSilfi'^jBEift lO 

^^50^^m^oTi/^^o FRAMCDijjf^jiglJl^i^^gSeS^ 

51m s *{iCOS!mb/yj^^Pt[a^}t^E e p ROM^ 

[0 0 0 3] aim T/1 C3iigm^^>^^U-tr;U^^ 

r ih-OO^^m^^i-ztv^-CF (1 b'-y 1 
- h^>vX^~S:tXl -^-^-z^v^^^- : IT/IC) 

^fr+^/t'>i$^-CFCO— t:>co®^d:e»y N^-f >BL 

nyix'- h^-r >p Ltcs^^n^o 

[0 0 0 4] m2\t^mmW^^y^zy^'-<D\i7sy^^Jiy 
:7<7)j«ffiS (abscissa) tl^^ri- AS^^'— (Dz:-::) 
EE (vol t s ) ^:^U> m.WM (ordinate) 

'mm<^m.. -rut^-h. (Mc/cm2) ^^tj^-To 
[0 0 0 5] ov(Dm^t)^^m'^n. ^mn^MfizMh 

mm^tSi^^-^mJi^. (p o I a r i z 

ation domains) H^i^^*r^O, ^M^^ 

^^^/'^zy^-mti^cDmEE^^iEo^z^i^izmm 

T^n. {^^\^^lim^jm tiO (z e r o) 40 

«W"r^m^^<^iE«QsT^^sn. =*^r/t'>5^-M5S 

^mmtO^X{S:,<f^^'f\Z. j^B\Z^^^<i:o\zU 

[0 0 0 6] ;^(w. ^r/^z^^'-mt^<D'mi±^^fi(D:^i^ 50 
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^CJ3^t3^ CK2;5^8!ffi^2 1) o ^C-^^ ?Hi;ifT{m 
H ^ T <^ -f > J 1 A ?> <^ » ^ i t?) S J:f : C 

It.^D^^^I^AlZ'&t^^o 
[0 0 0 7] fiijiiSbfcfc^JC, 'ai5?'€:^*t'^/cfii)CD^ 

r£fiizir:><Dmm(omiz^i^m^mmA^nrc^mmt$^ 

5^-< >^WM (floating state) ^zm^ 
$tlT^. S^^i-i® (spontaneous pol 
a r i z a t i on) J;^5J^S:&In]51^f?$n§o S 

(surface 
charge) tliaa^tlcfc 0 g^{Cifl*$n;i^cJ:(.^o ^ 

mmt^oizysi^^oiz. KM:^i^^zmmf)^^m^nfs.^^ 

[0 0 0 8] FRAM«C;fel^T> Siit^/iS^ai Lidf^t^ 

PpI /I v 3^ - c pMi^JciHifin^ n^-aiEEti 

#«{cfiSTfe'&o ^^m&mcDmmj^^zmi^rcmjh^m 

>\z/t)i.7.Q^^wm'r^z.t\,z^o. misi^rirz^^E 
)i^{zy'-i$'f)mjh^n^o zLCDm. \dv y^zfu 
'-(r>nmzti^f)^^m^E'^^s^^^'^j£ (writing 

vol tage) (hf^o Si?.^mi£{Ccfc0^iSmf*::t^ 
-\' / V> - «C A $ tlt^Sg.*^. A S -5 V 

[0 0 0 9] m,\!A\.mmzt^^m. isasss (^4 

(floating state) \ZfS.^. 

X. ^mmi^=^^ ^^>'^-c?(D^mm^n'^^±^z^ 

&^\^^\tCX^±\Zi^m^tl. ZLtl^&m^m (sat 
uration state) tf^o ZKD^. b'^y h 

=<^^/t'>:5'-]ag5g{C*^;&^S'®/ES:g2aiL®EE (re 
ading voltage) (hT-^o 
[0 0 10] S^fchUiftf^^T^&t, 

6n€> J: ^ . y h ^-r > P L {r/\^;uxf5^-;!^^* 
Bltn^n-g)^. ?Si^'^^^^^/^^v'5'-CFMa{C;6^50^^ 
-aim Jl^^v8f*:+ -^^ /\' 5^ - C FCD ^ v 5^ > X i t: 



5 8 

ouplins rate) "/U— "hvEKS: [ 0 0 i 1 1 



V 



V p- 



p e t 



P 2 t 



+ c 



X V 



B L 



B L 



X V 



. (1) 



C BL + 

[0 0 12] (1) (I*5l^T> ffl^Vf«5i'Sm«:=*^ 

>X (loading capacita 
nee) ^^fo X, SB^-C p z t tt^Sf m*4=^ir/^'> 
3^ — C0=^r -V' ^ > X ^^To 

[0013] t5§Bo^ ( 1 ) T% mm biftf^€r-r 

^■^tgf*^ r V - C F<7) il^^ tc ^ ISttS U ® m 

[0 0 14] m.'DX. mrnvmi^^-r^n. mmvtmjz 
n't^mmmi¥f)^iEmf.zf3:^fs.\^^o ^-r^fc. 

x^JU (d a t a fail) ^m^T^'^m^^m 

Uy7U>7.'t)l'f)^*b^M<DU^)l(Dm^W.f£ (re f 
erence voltage) ^tg''bti;a:l.^, 

[0 0 15] 

[0 0 16] *5gi?<7)ft&(DawttS2aL.ii!if^-r^^, ?3 

[0 0 17] ^mm^nt)^^±^z 
^m^ri^xoizzfu-h^-f >\zwm^n^'Mji^^m 



C p z t 

[0 0 18] 

>iizm^-r^r:iit><D4¥mmm-^^±i.. t 

mmQn-m^^^^^^ji<^W}i^(Dm\zmi 
mmm^^^^h. mihvmi^(omizmii^^)\^^o^ 

[0 0 19] dcoSiiitc^fev^T, ^ibfi^^^^Stt. 

5§^EHjgs<h. ^i(DU^;i-cDiK»ifg-^*^|g2CDi/'^;uc7) 

[0 0 2 0] z,(Dmm\z^^^x. mi(D7.^^y^\tpu 

OS h^>vX5^-^^^, ^2<DX< *y5^«NMOS 

[0 0 2 1] z(Dmm\zioi^x. mmm^cou^Mtm 

^m. ^y'y>\^miiLX$>^o 
50 [0 0 2 2] z(Dmmiz:h\^^x. \iy y^znft^^ 



- : ? 8 1 S3 
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Mf^-r-s U 7 7 u >xir;K?) U '7 r u >xir;U7 u 
[0 0 2 31 c<DSi<aitc43i^T. u:7TU>x-fe;u^^ 

-&U:7TU>xe^>' K^-r >. 'J :7r 1->X'7— K^-l' 

[0 0 2 61 C<Dffi«liC*5liT, ffii&m^^g^tHlKl*. 
m 1 CO l/^JK^^li!ift^^/^;UX t UT^^T^/^^l^X 
^*Sg<!:, micOl/^;K^SKi!jm^€:^2<DU'^;KD^ 

€5^-r§fc«)<^)S2<DX-f ^y^Sr^tTo 
[0 0 2 7 1 CKDlSeHC^fe^^T. ^ 1 U^MtMmmfS: 
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[0 0 2 8] 

?3 < »!£ $ nfc U CD ; VX f3^- Scyu— h^OS: 
[0 0 2 91 0 3^#Bi-r^«t. *:^?«C7)gTSa!t^'B 

h/s;ux56*lHlSS6 o«3ii^^f^<^Rgicmai® 
10 fc'®aS'3IE£U'^;Vcl:0iC;t/^l/^>'KDA;i/Xf3^-B S PL 
U'77l/>Xt:^> h^-r >BL j /RBL j ^bX. # 

m$n^u^;KD/^;uxf3-^-B s p D^Si^n)^ 

:/u-h^-r >/U^r !/>xyi/— h^-r>PL i/ 

BP.) {r^^tc^J^M (XJ3:®?n) $n^o ^^^T, i^mu 
Kjf^f ^ CO ir > > V > ^ ® ^ ^ ci; 

[0 0 3 0] HIS $r#Bp.f ^i:. b (.^^BS 

:O^0*$nTVi^o me<7)»7— H^OWL 1 --WLin 
:5:r/mi@(7)yi/-h^-r >PL 1-PLmti. 0 3 tcS 
^^n^ctolc, D — <h;^^A^^Sf ^SS±coir;i- 
TI^-fM® 1 OJC?*lS'r^n'-fcS£-^T> 

X, n®<7)b*:y h^'r>BL l'-'BLn^l*tJ?C?"r'i> 

L 1 --WLm^nilCDb-y h^OBL 1— BLn7^>^*J^ 
30 ^ffiJ^JCm X n <@0O^^m<*: ^ ^ U -tr;UM C m n 

*7 h u -J ^ T^f^m^m^^n^o 

[0 0 3 11 •PCOX^^;/^>i:^h^> 
>?X5^ — TriJ (;1C-C. i^l-rn, j=l^n) 

^^-^/^v-r^' — Cf i j (D-o<D®^<DPpT{rti5ilsm^S 

A^nxv^^o X-r ^v5^>^h^>vX^-T r i 
j cD®8ftil!S (current path) f^ct)"^. 
K I/— >y — X5^-v (drain— source 

c h a n n e 1 ) ti^tf^f^^^ffi^^^^-t^/^v^^-C 
40 Fi j CD— DCT^Sffi^i+^S-r^b'^y h^OBL j OPa 
(Cll^gg^n^o X-r •>'^>^H^>vX^-T r i j CO 

y-hti*r^£:-r '&'7-F^-r >WL i^cSl^$n'2)o 

X-f *y^>^h^>>^X^^-T 1 1 CO®«t®SSIi^Sm 
^^^^/^v^ — C 1 lC0~-O(7)®ffi<hb''y h^OBL 

icDfrnz^^-^n. >wL 1 

'ai^ti^trs-T'^yu- h^-r >p L 1 {iMss^n-^o 

[0 0 3 21 HOC. 0 3^#BP.-r'i><h, r7-H^'< >W 
50 L l-'WLm^yu-h^-r>PL l-'PLmtiD-5=' 



;i^xf3^— SPL) ^B^fin-T'&o 

[0033] &t:-;;h^-r>BL 1 - B L n C7)— ;^cDf3 
t'iJ:<aibnfc:^^y^M<^^^53][EllS3 OiC^gS^n, {S 

6 0lzm^^nrznm(O^jyrly>:^\:iy h^-f >RB 
L I'-RB L n chS^^nxi^i^o 
[0 0 3 4] U "7r U>X-tr;U7U-f (referen 
ce cell array) 50(DU*7t l/>xr7 — 
K^-r >RWL<i:U:7r U>::^ h^-f >RP L&i 

K^<>RWLtlP-7^:3-:$^lpIS§2 OtCci:OM»i^ 

U:77l->X:?^U-h^'<>RPLttS«i^nfc'7 20 

-F^OWL i {C?^JS-r'5:?'l^- F^-f >PL i izm 

-SPL) (cj:offi:s!»$n^o Tu-f 5oti, ^<m^ 

^U:7TU>Xt:*;/ h^-f >RBL j SrilDTf^ftltHlSS 
4 0«C*3fftt-'5o 

[0 0 3 5] SD^, BI3^#Bar^<h, ^Jg^tr 

C p 2 t "f" C 

Vp(^liJU)^ 
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t?. >^>- h/s;>X3g^:=IiiS6 0;3:-^3i^Iif1^$-r<i 
vi£fSvl!r£>'<;!/CD/^;>xQ^SPL^^ii:^, 

e^'B s p L^^^-r^o 

[0 0 3 6] t¥^tt?Fj{c43ViTSft?aUfc<i:^{C. S^fflb 
Sf^^-r-SR'. N^-f >/U :7r l/>x:7'u— h 

^OPL i /RPL{cH3^^^$tl'5/^;^xfS^•^0'^^£u 
-^;^^^•.?i^^af^':r-r'§>^^. h^-f >PL i /R 
PL{rsitic$n-5»^n(?D^j£>'<;i/«hK— T&^o c(o 

n— 7^>f >i?^^^/^->5^>Xt^i^®*^=^-\rA5>3^ — C 
F<D^Y/N^>^^>X<7);^^y*:/U >^{CJ:0^mblfjf^^ 

(sensing margin) ^^iS.d^'i'^o 

[0 0 3 7] z.n^m^'T^rziibfiZ^mmi-z^^^u- 
h/^>ii/x^*[iiss6 omsmuifjf^^-r^^, ensn^n 
-s/iji/xfa^-B s p L o \y^)i^^mii<^mf¥^-r^n. 
HJ»$n^/NVi/xf3^-s p Lcoi/^;i/.t op^i^^^fc/t 

jixm^'B s p L(0'aimu^;u^SiZi-5^r*f^€:"r^ff$. 
9isp$ti'5/i;i'X«^s p L(Dns.u^)i^^zmm:\^xmi 

[0 0 3 8] 
[S2] 



B L 



X V P 



B L 



[0 0 3 9] :$i%m(Dtff^{^\,^mmmmz^^':fu-h 

/i;UX5!t[ElSS6 Otl/l;UX^^g§ (pulse ge 
nerator) 62, #EE[iISS (boos t i n g 
circuit) 6 4, X-f *y ^<i: LTSbf^fSNMO 

5 h^>>?Xi$'— MN 1 <f:PMOS h^>i:^X^^— MP 

[0 04 0] /^;UX5£^§g 6 0 t^«ji^iifjf^€:-r^5#. 

PL^m^-r^. -^LT. #EElElSS6 4ti/^;UX^*gi 

6 2f)^(E>':fU—h/^)V7sSPL^^nXn. ^ (2) T 

^2SsnfcS2aiUi(if^*t-^p#<D/i;wxfa-n-<DU'<;i/{c 

-r^o fa^CP(C$ilfflI^n>5PMOS h^>>?X:$^-M 
P 1 Ji/'^;UX^^g6 2 <i:D-5^i3 — 5^[eISS2 OO^PpTJC 



(2) 

m^^n^mmm^ (currectpath) -rtSit:} 
y — X K I/ — >^i' >^;W (source — dra 
in channel) ^t^'Z)^ 
40 [004 1] -^LT, a-^CPfCHfS^n^NMOS h 

^>>?x^— MN 1 fismim^s 4 ^D— 5^=1— ^[niss 

2 0<7)R3TlCJ^^$n^ffiDl!®SS^l#-::>o O-^-C P 

n^r^^m^w^fi^rzA^^zx<^^tixi^^^^o^z. 

FRAM^tg^tt^^/^ttJLxibfPJ&^ilff $nfc^, * 
5K<^ 5^— 5^ ^ * o ;t ^ ^ u -fe ;i/ Jc **cD 5^— ^«6J^ -r 

[0 0 4 2] h^-f >{CHljDD$n^A;U 

50 7.t3^'<Di-^Mt{Ti2<^mi^^^^^^ Hitn^n^A;!^ 



[0 0 4 3] tfyl^m^^Bl^S 0\t. :i(D'7^W<Dm'^'^ 

>BL j <h?#fS:"r^7^-5'^^>DLy (CCT, y 
= l-k) COi^JC^lgS^n^o &h^>>?X^-«*^ 
AxZi-y[nISS7 0;5^e»a)&*^Ail*ie^-Y 1-Yn 

gS 8 0 C7)x-^ ^<>D L y frii^MR-^.m^ H ^-f 

0 y^zm^^n^o 

[0 0 4 4] mi, S3S:^/E14^#,^LT, EAT*5g 

[0 0 4 5] <xT:^^mi^>m4^mm^^t. 

W^^m^F tlT^- EH T 0 - T 1 <h 5^- 5^ Sii.^ 

0-T 1 iim$nrc7-H^-r >{cp^$n;^c/^u 

•7- H^-l' >WL 1 fcs^^n^><^u-tr;i/MC 1 1 - 
MCln) :/3^A^r3^y[El5§7 0 {CcfcDiiJ^^n 
^-tr;l/ (0ijxtJMC 1 l;5^e>MC 1 4 ST) {w?[*Ufc7^ 
-i$^Si2i^lilfP*^MfT$n^d^. ^OO-feJbMC 15- 

[0 0 4 6] il*i$ti^>^^'J-tr;HcMU;t^-i5^3i^^ 

^i&fp;j)^iiff$n'5t. SK$nfc'7-K^'f >WL 1 
{c^^itx-r-s^^u-tr^uTu-r 1 ocD^u- h^-r >PL 

ltl/t;i/X^^[HlgS6 0;!>^e»Sie^$n'g>V c c U^)\^(D 

/v\^7.^u^sFL\zmm'^n^o ^<d«f. ^^uir;u 

B / ^ u ^ ^ A' V ^ - C F^^^i-® 
Pti, ^l(0*^SS.'aB7!i^6>t^tB.^C^ili;T4^fil,^DtC 

X-r ^y^h^>vX^ — T r ^ilCT^Sl^ilft:^^ 

[0 0 4 7] m^. SRsnfc'x-H^-f >fcss2*n 
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ilfR^nfc^- K^owL 1 \znJc-ir^zfu- h ^< 
>p L 1 j^^vc c o^u'^ji/fciKii^n^o cn^ra&$- 

83, U^r U>x:7^U-h^-1'>RPL<!:U^7U>X 
t(CctO. U >>Xt:*y h^ORB L j tlT^— 
m-f^Oy y U>7.U^)V\Z^^^^r — i^^tl^a 

[0 0 4 8] ^(D'A. ^mo:>'T-^^^jh^wjmts^mT 
1 - T 2<Dmizmn^n^o tf^Am^m^so^ti^y 
A'fzj—y^m? ot^h>(DmuQ^Y i 'izm^i^x9\^m 

BL1-BL4) {cfeiir^o i^m:. i-smmmi^^ 
;u5g±iHi?s 4 0 e> (ommQ^- s a p aL< s a n j: o 

h^-r>BLl— BL4 (omf± U^Mt^ji^^n^ "f— 

20 ^(nmsEv^Mz'f^w^tzM,. nz<f^'^Mz'f—^t^ 

S^Sn-So ^UT, IgiiQ^-S APSiri^S AN{rJ:0 

[0 0 4 9] <sitiJUiftf^>sr^E!4$^^.-rs<h. 
^n^ct^jc, kFpTT3-t4op01, $ij®m-^-cp(^u 

OONMOS h^>>?X5^— MN 1 7^;^'^ — >^>^n. 
PMOS h^>>^X37 — MP 1 ^^^^r^' — >:t:7$n'5o 
oT> D-5^a-y[E]^2 0 tl, /i;i/X^±[Hl^6 0*^ 

Xfa^'B S P L ^g#^$n^o 
[0 0 5 0] ^iE$n^i/'^;K7)/^;uxe^-BS PLtc 

RPL^|giftt-^c<hfcJ;0. S^mbiftf^^-r^Bf. e 

^^-i'>BLR^C^a^mfl^4^vA'>^-CFC0^A'/^' 
40 -y^Z/T^fi yj >^ (capacitance co 
upl ing) JCiD, 3SgSmft=^^/V>^-CF<7)M 

B s P L JCcfc0^^m«^+r CF<D^^m^:S 

[0 0 5 1] *:^Hj6CckSFRAM|gM«s?it5Uiftf^€: 

j^,^i!jfp €: T ^ r A V r^gi^S f C ;5^;5i^ ^ vglE <h [W| - 
50 {ci^g^-fr-SJCcfcO, Wllh\^m{¥f^^(Oy'-^il>i^ 



1 1 - 1 ? 6 1 8 9 



!3 

> ^ V - V > ^ m^^-t ^z.tt^x-t^^rznx^u<. -cti 
mLtz^'iz^mxh^o 

[0 0 5 2] 

[ia2] mmmi^^r/^iyi^-o)m^(Dmzmx^nrc 
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14 

[3; 3 ] :^mmom^ u^^%mnmiz<k^m^mi^'^i^ 

1 0 : >c^U'tr;i/TU-< 

2 0 : n— iS^ESS 

3 0 : 

4 0 : 

5 0 : ^^yyUyX-tJl^TU^ 

6 0 : y ]y- h A;i/XSg±tEl5S 

7 0 : *^A5^3-y[HlgS 

8 0 : ;^^AiltR[ElSS 
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